Abstract-Mortality was determined in 519 patients with delirium who were seen in psychiatric consultation in two general hospitals. Among 419 patients with simple delirium (DSM-III: 293.00) in-hospital mortality was 26%. As compared to average hospital patients the age adjusted in-hospital excess mortality ratio varied from 6.2 for patients with malignancies to 2.1 for patients with motor system disease. After hospital discharge the 5-yr cumulative mortality was 51%. As compared to the general population excess mortality was noted in most, but not in all diagnostic subgroups. The age and sex adjusted excess mortality ratio varied from 14.1 for malignancies to 1.3 for motor system disease. The figures underline a general notion that delirium may be an indicator of disorders of grave prognosis, but mortality appears to depend more on the medical condition than on the presence of delirium.
DELIRIUM is a transient organic mental disorder of acute onset, characterized by global impairment of cognitive functions, reduced consciousness, attentional abnormalities, altered motor activity, and a disordered sleepwake cycle [l] . It is among the most common psychiatric disorders in general hospital in-patients. It has been estimated that 6 to 15% of all patients admitted to a general hospital experience an episode of delirium [l-5] . In the majority of studies of general hospital patients seen in psychiatric consultations the prevalence of delirium has been between 10 and 15%
[6-91.
In the revised third edition of the Diagnostic and Statistical Manual (DSM-III-R) death is mentioned as one of the sequelae of delirium [lo] . Indeed, many authors have reported high mortality rates in association with delirium [3, 7, 8, . The reported in-hospital mortality ranges from 11 to 23% for patients with delirium who were seen in psychiatric consultations and from 8 to 65% for patients with delirium who were detected by screening [3, Ill. In follow-up studies the reported mortality ranges from 14 to 38% in a period ranging from 6 months to 4 yr after hospital discharge [l l-141. In most studies it remains unclear to what extent delirium is associated with excess mortality, because of a lack of comparison populations.
In one study the in-hospital mortality was found to be 13% in patients with delirium as compared to 6% in controls matched for age, sex and primary medical diagnosis [ 131. In another study of elderly patients in-hospital mortality was 8% for delirious patients and 1% for unmatched hospital controls. In this study the relative risk of dying was 1.8 in the first 6 months after hospital discharge [l 11.
A. M. VAN HEMERT et ul. In the present study mortality was determined in 519 patients with delirium who were seen in psychiatric consultation on non-psychiatric wards of two university hospitals. Mortality during the admission in which the delirium occurred (in-hospital mortality) was compared to the average mortality in the two hospitals for patients of similar age. An attempt to match patients for medical diagnoses failed, because patients with delirium presented with many more diagnostic codes than patients with no delirium and similar primary diagnoses. Instead, delirium patients were separated in subgroups of various medical diagnoses and within each subgroup mortality was compared to the age-adjusted average hospital mortality. After hospital discharge patients were followed for a period up to 5 yr. In this period mortality in the patients was compared to the average mortality in the general population for subjects of similar age and sex. In both hospitals DSM-III was used as the standard for psychiatric classification.
Primarily. patients were selected if the main psychiatric diagnosis was delirium (DSM-III code: 293.00), dementia with delirium (290.1 1, 290.30 and 290.41), alcohol withdrawal delirium (291.00) or delirium due to psychoactive substances (292.81). The main analyses focused on the largest homogeneous group of patients with DSM-III code 293.00. For all patients that were identified data concerning mortality and medical condition was collected in 1992. Data concerning in-hospital mortality was obtained from the computerized hospital administration. Data concerning mortality after hospital discharge was obtained from the civil population registers. For each subject it was checked whether he or she was alive on the date of follow-up. For those who died the date of death was obtained.
For each subject the individual time of follow-up was defined as the time between the date of hospital discharge and the first of three potential end-dates: (I) the date information about the survival status was obtained; (2) the date of death: or (3) the date of S-yr survival. The individual follow-up periods were summed to a total observation time expressed in person-yr. Data concerning the medical condition during the hospital admission in which the delirium occurred was obtained from the patient files and from the computerized hospital registration of medical diagnoses. In many patients more than one medical diagnosis was made. For these patients the analyses focused on the condition considered to be the primary reason for admission.
The observed number of deaths in the study cohort was compared to the number of deaths in two reference populations.
For the in-hospital mortality, all admissions in the period 1984-1988 in the two hospitals served as the reference population.
The age and hospital specific mortality data was available from the hospital administration.
For each hospital age specific mortality rates were calculated as the number of deaths over the number of admissions in IO-yr strata of age. The expected in-hospital mortality for the cohort was calculated in each age stratum as the number of patients multiplied by the stratum specific mortality rate. For the total group the expcctcd mortality was calculated as the sum of the age specific numbers. The excess mortality ratio was defined as the ratio of the observed over the expected number of deaths. The figure represents an age-standardized relative risk of dying. For the mortality after hospital discharge, the general population was chosen as the reference population.
National age and sex specific mortality rates from 1986 were available from the Dutch Central Bureau for Statistics (CBS). For the study cohort that was alive at the time of hospital discharge the number of person-years of observation was calculated for I yr strata of age and for the two sexes. The expected number of deaths during follow-up was calculated in strata of age and sex and summed to a total for the group. The excess mortality ratio (observed/expected) represents an age-and sex-standardized mortality rate ratio, This figure is better known as the Standard&d Mortality Ratio (SMR) [16] . Excess mortality ratios in subgroups of medical diagnosis were calculated for the main classes of medical disorders only. because subgroups of separate diagnoses were too small. The 95% confidence interval ((.I) of the ratio was approximated.
assuming a Poisson distribution for the observed number of deaths and no sampling variation for the expected number [ 171. The 5-yr cumulative mortality was calculated in a life-table with strata of 6 months [16] . Patients who were withdrawn alive in a stratum were considered to be at risk for half the time of the particular interval. The 95% confidence interval was calculated according to Greenwood as implemented in the Stata statistical software package [18] .
RESULTS
In the study period 225,000 patients were admitted to the two hospitals. A psychiatric consultation was requested for 3674 patients, of whom 532 (14%) had a delirium as main psychiatric diagnosis. Mortality data was not traced for six patients and medical data was not located for seven patients. These patients were excluded from the analyses, leaving 519 patients (98%) for the analyses. The average age was 62.9 yr (SD: 17.0 yr; range: 11-95 yr) and 65% were male. The psychiatric diagnoses were: 419 (81%) delirium (DSM-III code: 293.00) 30 (6%) dementia with delirium (290.11, 290.30, 290 .41) 54 (10%) alcohol withdrawal delirium (291.00) and 16 (3%) delirium due to psychoactive substances.
In-hospital mortality (DSM-III code: 293.00)
Of the initial cohort of 419 delirium patients with DSM-III code 293.00, 108 patients died during the hospital admission (26%; 95% CI: 21.630.0%).
On average, patients who died were older than patients who survived (66.3 f 14.8 vs 62.8 f 17.2 yr) and males were slightly over-represented in the former group (70% vs 63%). Based on the average mortality figures of the two hospitals the expected number of deaths for a group of similar age was 23.9, resulting in an in-hospital excess mortality ratio of 4.5 (95% c1: 3.775.4).
In Table I the observed and expected number of deaths are presented in categories of the main medical diagnosis underlying delirium. Excess mortality was between 3.6 and 5.0 for most categories with the exception of malignancy (6.2) and motor system disease (2.1). In the vast majority of the diagnostic entities listed the observed number of deaths in patients with delirium was higher than the expected number for the average hospital patient.
Mortality during follow-up (DSM-III code: 293.00)
The cohort of patients who were alive at hospital discharge was followed for a period up to 5 yr. For 311 patients with DSM-III code 293.00 the average follow-up period was 3.2 (SD: 1.9) years. The total time of observation amounted to 984.3 personyears.
At the end of follow-up 149 patients had died. In Table II the risk of death after hospital discharge was calculated for consecutive periods of 6 months. The risk of death was highest in the first half year after discharge (17%). In the period from 1 to 5 yr after discharge the mortality risk demonstrated more or less random fluctuation between 3% and 8% each half year. The 5 yr cumulative mortality risk was 51% (95% CI: 45-57%). At the time of discharge the patients who eventually died were 10 yr older than those who survived (67.8 f 15.8 vs 58.4 f 17.7 yr). Mortality was equally distributed over the sexes (62 and 60% males respectively). For a cohort of similar age and sex the expected number of deaths in the average Dutch population was 41.3. For the total cohort the excess mortality ratio was 3.6 (95% CI: 3.04.2). Excess mortality was especially high in the first year after discharge. The observed number of deaths was 78 and the expected number 10.5, resulting in an excess mortality ratio of 7.4 (95% CI: 5.8-9.2). In the period from one to five years of follow-up the observed number of deaths was 7 1 and the expected number was 42.2. The excess mortality ratio was 1.7 (95% CI: 1.3-2.1).
In Table III the observed and expected number of deaths are presented in categories of the main medical diagnosis during hospital admission. Excess mortality ratio after discharge was particularly high in the subgroup of patients with malignancies (14. l), where as in the subgroup with motor system disease no substantial excess mortality was demonstrated (1.3). The excess mortality ratio was comparatively low in patients with gastrointestinal disorders.
Mortality in patients wlith other types of delirium
Due to the lower number of patients mortality in delirium types other than DSM-III code 293.00 were analysed in less detail. In thirty patients delirium was related to dementia and in seventy patients delirium was related to alcohol withdrawal or psychoactive substance use. The first group was considerably older (74.9 f 13.3 yr) than the latter (52.6 f 15.6). Males were more frequent in the substance related (76%) than in the dementia related group (47%). For both groups in-hospital mortality was comparatively low, but mortality during follow-up was similar or even increased as compared to other delirium patients. Of patients with dementia related delirium six died during the hospital admission and eighteen died during follow-up. The expected numbers were 2.4 and 4.0 respectively, resulting in excess mortality ratios of 2.5 and 4.5. Of patients with substance related delirium six died during admission and twentyfive during follow-up. The expected numbers were 2.5 and 3.8 respectively, resulting in excess mortality ratios of 2.4 and 6.6. In both groups of patients malignancies and cardiovascular disease were under-represented and gastrointestinal, neurological and other diseases were over-represented as compared to the other patients with delirium.
DISCUSSION
The mortality in 519 general hospital patients with delirium was quantified with reference to specified comparison groups. Both during the initial hospital admission Total 311 E = Expected number of deaths given age and sex. O/E = Ratio of observed over expected number of deaths. 95% ('I = 95% confidence interval. and during a 5 yr period of follow-up considerable excess mortality was demonstrated. However, in various medical diagnostic subgroups substantial variation in excess mortality was noted.
In-hospital mortality of patients with delirium was compared to average in-hospital mortality of patients of similar age. An advantage of this control condition is that it is reasonably well defined and data is readily available. An important disadvantage is that the average hospital patients, obviously, will not be similar to the patients with delirium with respect to the medical diagnosis. The occurrence of delirium will be more frequent in some disorders than in others and it is not unlikely that the prognosis of disorders related to delirium is more severe on average. It was expected, however, that subgroups of delirium patients with disorders of poor prognosis. such as malignancies and cardiovascular disease would present with excess mortality, while patients with less severe disorders such as motor system disease were expected to exhibit low mortality as compared to average hospital patients. The finding of excess mortality in each of the diagnostic subgroups might suggest that the presence of delirium, at least in psychiatric consultation patients, signifies a serious course of disease, even in patients with medical disorders that might be expected to have a fair prognosis in general.
Mortality during follow-up was compared to age and sex adjusted mortality in the general population.
For patients suffering from curable disorders, it was expected that at some time after hospital discharge mortality risk would return to the average population level. Indeed, it appeared that for conditions that might be expected to have a good prognosis, i.e. motor system disease, no substantial excess mortality was noted during follow-up. Apparently, the occurrence of delirium during admission did not substantially affect the mortality risk after hospital discharge in these patients. As in most other studies of patients with delirium, our study was limited to patients who were seen in psychiatric consultation.
Obviously, these patients constitute only a small minority of all general hospital patients experiencing a delirium. The prevalence of delirium will vary from one hospital to another, but a prevalence of 6% of all admission is among the low estimates for a general hospital. This figure suggests that in our hospitals at least 7500 patients had a delirium in the study period. Of these only 532 (7%) were seen in our study. If the self-limiting nature of many delirium episodes is taken into account, it may not be surprising that only a limited number of these patients will be seen by a psychiatrist.
In addition, it is our experience that some physicians know how to handle patients with delirium without psychiatric interference and delirium is not always noted by the physician. Little is known about factors determining whether for a patient with delirium a psychiatric consultation is requested. Most likely these are patients who are posing problems on the ward. but it is unclear to what extent such factors are related to mortality. In one study, where patients were identified by a screening procedure, a very high in-hospital mortality of 65% was demonstrated [3] . In another study of similar design among elderly patients in-hospital mortality was only 8% [I 11. Further study of selection characteristics of patients with delirium being seen in psychiatric consultation, seem to be implicated to resolve this issue.
Our classification of patients in categories of medical diagnoses had important limitations.
The retrospective classification could only rely on information being present in the medical records and hospital computer system. Access to the patient or the treating physician was no longer possible at the time of the study. This was a particular problem, because in many patients more than a single diagnosis had been made. The classification was hampered both by the complicated nature of a single A. M. VAN HEMERT eI al. disease process in some patients, and by co-occurrence of multiple disorders in others. Although the classification focussed on the primary disorder for which the patient was admitted, it could not be avoided that the resulting classification represents a significant simplification of the complicated medical conditions the patients with delirium presented with.
It seems reasonable to conclude that general hospital patients with delirium frequently suffer from medical disease of which delirium is but one of the complications. Our data suggest that in-hospital mortality is high, even in patients with less severe primary medical disorders. The outcome during the follow-up period appeared to depend more on the underlying condition than on the presence of delirium.
